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(54) CONTROL METHOD FOR BRUSHLESS MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably and smoothly 
drive a motor by canceling the and fluctuations of a 
brushless motor and performing a process for 
appropriately canceling the fluctuations. 
SOLUTION: This control circuit 10 for a brushless motor 
4 performs PWM control of an inverter section 3, by 
detecting the rotor position from a voltage induced in an 
armature winding and corrects the PWM waveform 
through estimating a correction pattern corresponding to 
the fluctuations of a load so that the voltage being 
applied to the motor can be varied thus canceling 
pulsation of the load. A pattern convergence checking 
section 10j detects the converged state of correction 
pattern and determines correction stop of applying 
voltage using the mean absolute value of the 
fluctuations in respective sections as an evaluation 
value of converged state. Subsequently, a switching 
section 101 is turned to the pattern amplitude regulating 
section 10g side via an OR section 10k, and a regulation 
pattern obtained by multiplying an estimated correction pattern by the ratio of the current and 
past applying voltages in a past voltage store 10e is employed, in place of the estimated 
correction pattern. 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A position of a rotator of the brushless motor is detected using induced voltage 
generated in an armature winding of a non-current-carrying phase of a brushless motor, While 
changing energization of an armature winding of said brushless motor based on this detecting 
position, A value of an amendment pattern according to load pulsation is presumed at said every 
detecting position interval (section), While it is the control method of a brushless motor which 
amends impressed electromotive force of said brushless motor with this amendment pattern, and 
carries out the roll control of said brushless motor and a changed part of said load pulsation 
detects a convergence state of said amendment pattern, Average value of the number of 
predetermined sections is computed about a changed absolute value (value of an amendment 
pattern) of each section, A control method of a brushless motor characterized by having made 
this average value into an evaluation value of said convergence state, and making it suspend 
amendment of impressed electromotive force by said estimated correction pattern at least when 
this evaluation value is smaller than a predetermined value. 

[Claim 2]When amendment of impressed electromotive force by said estimated correction 
pattern is suspended, A control method of the brushless motor according to claim 1 which 
multiplies said estimated correction pattern by a ratio of the present impressed electromotive 
force and the past impressed electromotive force, adjusts the estimated correction pattern, and 
amended said impressed electromotive force with this adjustment amendment pattern. 
[Claim 3]A control method of the brushless motor according to claim 1 which adjusts said 
estimated correction pattern while number of rotations of said brushless motor is changing, and 
amended said impressed electromotive force with this adjustment amendment pattern. 
[Claim 4]A control method of the brushless motor according to claim 3 that adjustment of said 
estimated correction pattern multiplies the estimated correction pattern by a ratio of the 
present impressed electromotive force and impressed electromotive force (memorized impressed 
electromotive force) of said past while memorizing said impressed electromotive force, when 
obtaining said estimated correction pattern or an adjustment amendment pattern. 
[Claim 5]A control method of the brushless motor according to claim 1 which presumed said 
amendment pattern, amended said impressed electromotive force while changing load of said 
brushless motor gently, adjusts said amendment pattern and amended said impressed 
electromotive force while changing said load rapidly. 

[Claim 6]A control method of the brushless motor according to claim 1 which was made to 
perform estimation processing of said amendment pattern when change of impressed 
electromotive force of said brushless motor or AC voltage of the device concerned could be 
small, and said number of rotations could be stabilized and said amendment pattern could not be 
found in a convergence state. 

[Claim 7]Impressed electromotive force (change of AC voltage of the device concerned is also 
included) of said brushless motor is small, Inside of conditions that three number of rotations of 
said brushless motor is stabilized, and said amendment pattern cannot be found in a 
convergence state, A control method of the brushless motor according to claim 1 which 
multiplies said amendment pattern by a ratio of the present impressed electromotive force and 
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the past impressed electromotive force, and adjusted the amendment pattern when not 
satisfying at least one condition. 

[Claim 8]A control method of the brushless motor according to claim 1 , 2, 3, 4, 5, 6, or 7 which 
was made to perform said processing with a time interval set up beforehand. 
[Claim 9]A control method of the brushless motor according to claim 1 , 2, 3, 4, 5, 6, 7, or 8 kept 
from performing said processing when number of rotations of said brushless motor was out of a 
range set up beforehand, or when there was no number of rotations of said brushless motor at 
the time of a low rotational frequency. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the control technique of a sensor loess direct- 
current brushless motor (it is hereafter described as a brushless motor) used for motors, such 
as an air conditioner (compressor), and relates to the control method of the brushless motor it 
was made to offset load pulsation in detail especially. 
[0002] 

[Description of the Prior Art]In the control method of a brushless motor, the induced voltage 
waveform and reference value which are generated, for example in the non-current-carrying 
phase of the brushless motor of three phase 4 pole are compared, and the energization patterns 
of an armature winding are changed based on the zero crossing point (the so-called detecting 
position point of a rotator) of this comparison result. Rotation can be made to maintain 
efficiently if it changes from a detecting position point to energization of the following phase with 
some delay at this time. As some of this delay phase, the value of 30 degrees or less is taken by 
an electrical angle. Therefore, in the roll control by the microcomputer mentioned later, time to 
be equivalent to the value of 30 electrical angles or less based on the average of the past 
detecting position interval or two or more past detecting position intervals is computed, and 
energization is changed from the time of a detecting position point with the calculating time 
progress. 

[0003]Therefore, the control device shown, for example in drawing 5 is required. This control 
device changes AC power supply (power supply of AC voltage) 1 into predetermined DC power 
supply by the AC/DC converter 2, switches these DC power supply by the switching element Ua 
of the inverter part 3, Va, Wa, X, Y, and Z, and supplies it to the armature winding of the 
brushless motor (DCM) 4. The position detecting circuit 5 compares the induced voltage 
waveform (induced voltage waveform generated in a non-current-carrying phase) and reference 
value which are included in the terminal voltage of the armature winding U, V, and W of the 
brushless motor 4, and 1/2 point of the induced voltage waveform is detected, A position 
detection signal including this 1/2 point is outputted to the control circuit (it mainly consists of 
microcomputers) 6. 

[0004]The control circuit 6 detects 1/2 point (detecting position point of a rotator) of induced 
voltage with the edge (rising falling edge) of an input position detection signal, and computes a 
detecting position interval by this detecting position time and the last detecting position time. 
Time to be equivalent to the value of 30 electrical angles or less by the past detecting position 
interval, for example is computed, this calculating time is added to this detecting position time, 
and the next energization switching time is presumed. And if this estimated time comes, in order 
to change energization, a predetermined driving signal will be outputted to the inverter part 3 via 
the drive circuit 7. Since the switching element Ua of the inverter part 3, Va, Wa, X, Y, and Z are 
changed, that is, energization of the armature winding U, V, and W is changed appropriately by 
this, an efficient roll control becomes possible. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, in the control method of said brushless 
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motor, if load is changed, it will originate in it, velocity turbulence will arise in the brushless 
motor 4, as a result, mechanical oscillation will occur in the brushless motor 4, there will be only 
no generating of noise, and smooth rotation will not be performed. That is, when pulsation exists 
during a regular change, i.e., 1 rotation, for example like the compressor load of an air 
conditioner, it is because the optimal energization switching timing also changes with the 
pulsation. 

[0006]A noise occurs at the time of energization switching, and, for a certain reason, that an 
incorrect detecting position happens by this noise is also carrying out the mask of the position 
detection signal between fixed time from energization switching at least (refer to drawing 6 (b) 
and (d)). A regular detecting position point can be acquired without applying a mask to a 
detecting position point, if it is usually rotation as shown in drawing 6 (a). However, as shown in 
drawing 6 (c) t induced voltage will change with the pulsation mentioned above, the detecting 
position point that a mask is regular will be hidden, an incorrect detecting position will happen by 
this, and the worst power swing and a stop will be caused. 

[0007]For example in the case of the compressor of an air conditioner, etc., it divides roughly, it 
has a rotational variation of the rotation unevenness by a position detection error, ripple torque, 
etc., and a change number-of-rotations synchronous [ by compression operations ], and latter 
one can be said to be change (pulsation) generated in general periodically. In order to suppress 
this load pulsation, what is necessary is to detect a rotational variation and just to presume the 
amendment pattern of the impressed electromotive force of the brushless motor 4, and if it is 
moreover impressed electromotive force at the fixed time, that amendment pattern can be used. 
However, when there is change of input AC power (AC voltage), for example, by the amendment 
pattern, it not only cannot suppress load pulsation, but, Fault also becomes vibration emits 
conversely by a torque control, that is, arises in the estimation processing of an amendment 
pattern, and the power swing of the result brushless motor 4 and a stop will be caused. 
[0008]In the bottom of the loaded condition in which this invention is made in view of said 
technical problem, and the pulsation of that purpose exists, While offsetting load pulsation 
appropriately, without producing the fault by the estimation processing of an amendment pattern, 
The motor drive stabilized without the power swing or the stop can be performed, vibration and 
noise are suppressed by extension, and it is in providing the control method of the brushless 
motor which enabled it to carry out a smooth roll control to stability. 
[0009] 

[Means for Solving the Problem]In order to attain said purpose, this invention detects a position 
of a rotator of the brushless motor using induced voltage generated in an armature winding of a 
non-current-carrying phase of a brushless motor, While changing energization of an armature 
winding of said brushless motor based on this detecting position, A value of an amendment 
pattern according to load pulsation is presumed at said every detecting position interval 
(section), While it is the control method of a brushless motor which amends impressed 
electromotive force of said brushless motor with this amendment pattern, and carries out the roll 
control of said brushless motor and a changed part of said load pulsation detects a convergence 
state of said amendment pattern, Average value of the number of predetermined sections is 
computed about a changed absolute value (value of an amendment pattern) of each section, and 
this average value is made into an evaluation value of said convergence state, and when this 
evaluation value is smaller than a predetermined value, it is characterized by making it suspend 
amendment of impressed electromotive force by said estimated correction pattern at least. 
[0010]In this case, when amendment of impressed electromotive force by said estimated 
correction pattern is suspended, it is good to multiply said estimated correction pattern by a 
ratio of the present impressed electromotive force and the past impressed electromotive force, 
to adjust the estimated correction pattern, and for this adjustment amendment pattern to amend 
said impressed electromotive force. 

[001 1]It is good to adjust said estimated correction pattern, while number of rotations of said 
brushless motor is changing, and for this adjustment amendment pattern to amend said 
impressed electromotive force. When obtaining said estimated correction pattern or an 
adjustment amendment pattern, while memorizing said impressed electromotive force, 
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adjustment of said estimated correction pattern is good to multiply the estimated correction 
pattern by a ratio of the present impressed electromotive force and impressed electromotive 
force (memorized impressed electromotive force) of said past. 

[0012]While presuming said amendment pattern, amending said impressed electromotive force, 
while changing load of said brushless motor gently, and changing said load rapidly, it is good to 
adjust said amendment pattern and to amend said impressed electromotive force. 
[0013]Change of impressed electromotive force of said brushless motor or AC voltage of the 
device concerned is small, and when said number of rotations is stabilized and said amendment 
pattern cannot be found in a convergence state, it is good to perform estimation processing of 
said amendment pattern. 

[0014]Impressed electromotive force (change of AC voltage of the device concerned is also 
included) of said brushless motor is small, It is good to stabilize number of rotations of said 
brushless motor, to multiply said amendment pattern by a ratio of the present impressed 
electromotive force and the past impressed electromotive force, when not satisfying at least one 
condition among conditions that three said amendment pattern cannot be found in a 
convergence state, and to adjust the amendment pattern. 

[0015]Said processing is good to carry out with a time interval set up beforehand. When number 
of rotations of said brushless motor is out of a range set up beforehand, or when there is no 
number of rotations of said brushless motor at the time of a low rotational frequency, it is good 
to be made not to perform said processing. 
[0016] 

[Embodiment of the Invention] Hereafter, this embodiment of the invention is described in detail 
with reference to drawing 1 t hru/or drawing 4 . Among drawing 1 , identical codes are given to 
drawing 5 and identical parts, and duplication explanation is omitted. While the control method of 
the brushless motor this invention presumes the amendment pattern for offsetting the pulsation 
under 1 rotation and amends impressed electromotive force, An amendment pattern is adjusted 
to change of input AC power (AC voltage), etc., It is required to change the change of the 
estimation processing of an amendment pattern and the regulated treatment of an amendment 
pattern the optimal, and to perform the processing appropriately, and it notes that the motor 
drive smoothly stable by this becomes possible. 

[0017]For example, although the estimation processing of an amendment pattern computes the 
value which detects the rotational variation of the brushless motor 4 and amends impressed 
electromotive force, the method of generating an amendment pattern based on the difference of 
a rotational variation, and offsetting pulsation is adopted. The regulated treatment of an 
amendment pattern adopts the method of multiplying the amendment pattern generated with said 
technique to change of AC voltage, etc. by the fluctuation ratio (impressed electromotive force 
of the present impressed electromotive force/past) of impressed electromotive force, adjusting 
the amplitude of an estimated correction pattern, and adjusting torque control voltage. 
[0018]By the way, if it is in the estimation processing of an amendment pattern, the correction 
voltage value for offsetting the pulsation under 1 rotation is computed for every section, this 
correction voltage value amends the voltage width of the present PWM waveform, and pulsation 
is offset. Thus, it will excite by positive feedback and a changed part of a rotational variation 
(rotation pulsation) will be oscillated, if pulsation may lose its shape with the correction voltage 
generated naturally, since correction voltage is generated as the original form of an amendment 
pattern, and the power swing of the brushless motor 4, etc. may be caused. 

[0019]That this phenomenon appears notably is the neighborhood which offset pulsation, that is, 
it is a case where it becomes to such an extent that pulsation did not exist. Therefore, in 
velocity turbulence other than pulsation, for example, the change and the sudden load change by 
a position detection error, the fault mentioned above happens and, as a result, an estimated 
correction pattern is confused. Therefore, in the algorithm in amendment pattern estimation 
processing, since it is not preferred to carry out self-focusing, pulsating convergence is judged, 
before carrying out self-focusing. In this case, as shown in drawing 3 , in amendment pattern 
estimation processing, the original-form pattern (refer to the upper waveform of drawing 3 ) of an 
amendment pattern is calculated based on the difference of a rotational variation, but if 
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estimation processing progresses sequentially, that pattern will approach 0. Then, the absolute 
value (refer to the lower waveform of drawing 3 ) of the value of the arbitrary sections (for 
example, 12 sections) of an amendment pattern is equalized, this is obtained by a formula with 
the one following, and it is considered as the evaluation value e. 
[0020] 
[Equation 1] 

M-l 

e ■ ( £ |Pm |)/M 
m=0 

M ; KP»> £S^G~M- 1 

[0021 ]If convergence progresses in this formula, e will approach 0. The reference value c (>0) 
beforehand set to this evaluation value e is compared, if it is e<c, it will be regarded as pulsating 
convergence and presumption of the amendment pattern concerned will be stopped. During 
presumption of an amendment pattern, deviation arises to an original-form pattern by a certain 
disturbance, for example, change of number-of-rotations instructions, change of AC voltage, and 
change of an average load produce the deviation. 

[0022]Change of number-of-rotations instructions is considered as a phenomenon as shown in 
drawing 4 . In drawing 4 , the one waveform of the PWM square wave is shown by two pulses, and 
the case where number-of-rotations instructions are going up is explained. Since the value 
(correction voltage) of the amendment pattern which offsets load pulsation tends to increase 
with the rise of number of rotations, it should just also make a pulsating correction voltage 
ingredient increase with the increase in a DC voltage component (voltage which drives a motor 
by constant rotation). Therefore, since it can be coped with by the same processing as change 
of AC voltage, it can carry out by the regulated treatment of an amendment pattern. That is, the 
amplitude of a guess amendment pattern is adjusted with the ratio of the past impressed 
electromotive force and the present impressed electromotive force. 

[0023]What is necessary is just to carry out by regulated treatment of an amendment pattern 
mentioned above about change (change in connection with impressed electromotive force) of AC 
voltage. About change of an average load value, when an average load (average load including 
pulsation or other change) is changing very gently, it can carry out by estimation processing of 
an amendment pattern. However, the influence of the average load appears in variable field tally 
mark applied voltage rapidly, namely, influence by a constant roll control loop appears. Then, 
what is necessary is just to carry out by regulated treatment of an amendment pattern like a 
case of change of number-of-rotations instructions, and change of AC voltage. 
[0024]Therefore, as shown in drawing 1 , a control device with which a control method of a 
brushless motor this invention is applied is provided with the control circuit (a microcomputer is 
included) 10 which performs processing mentioned above besides a function of the control 
circuit 6 shown in drawing 6 . If it explains concretely, the control circuit 10 will measure 
detecting position interval (section) time by the block-time test section 10a with a position 
detection signal from the position detecting circuit 5, While computing the following energization 
switching timing by the energization switching time calculation part 10b based on this 
measurement section time, Width (pressure value) of a PWM waveform is changed so that it may 
become a rotating speed command by the number-of-rotations controller 10c, a driving signal of 
a PWM waveform is generated in the PWM waveform generating part 10d with variable width of 
said energization switching timing and a PWM waveform, and it outputs to the drive circuit 7. 
That is, it is for controlling number of rotations of the brushless motor 4 to a command value as 
usual. 

[0025]The control circuit 10 is provided with the following. 

The past voltage store part 10e which memorizes a pressure value adjusted by the number-of- 
rotations controller 10c. 

The comparing element 10f which compares this memorized pressure value with the present 
adjustment voltage value. 
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The pattern amplitude adjustment section 10g for adjusting an amendment pattern based on a 
ratio with a pressure value of the past memorized in the present pressure value and said past 
voltage store part 10e. 

The pattern estimating part 10h which presumes an amendment pattern in order to offset 
pulsation under 1 rotation based on block time measured by said block-time test section 10a, 
The number-of-rotations stabilization check part 1 0i which checks a stable state of number of 
rotations by comparison with number of rotations and a number-of-rotations command value 
which were acquired based on block time measured by said block-time test section 10a, The 
pattern convergence check part 10j which supervises a convergence state of an amendment 
pattern presumed by said pattern estimating part 10h by comparison with said results of an 
operation e and c, The and part 10k which takes logical sum of a checked result in a comparison 
result in said comparing element 10e, said number-of-rotations stabilization check part 10i, and 
the pattern convergence check part 10j, The switching part 101 which changes to pattern 
amplitude adjustment processing at least with the output of this and part 10k, The pattern 
preservation buffer 10m which saves an amendment pattern or an adjusted amendment pattern 
(for example, pattern for one rotation (pressure value)) via this switching part 101, The adder unit 
10n which adds a pressure value (positive or negative pressure value) saved at this pattern 
preservation buffer 10m to a pressure value adjusted by said number-of-rotations controller 10c. 

[0026]Next, operation of a control device of said composition is explained in detail with reference 
to a flow chart figure of drawing 2 . First, it is judged whether the control circuit 10 is the number 
of rotations of torque control one (step ST1). For example, when the time of starting of the 
brushless motor 4 or number of rotations has not reached target revolving speed (rotating speed 
command), it is considered as torque control OFF, and the routine concerned is not performed. 
At the time of unnecessary number of rotations of a torque control, it is considered as torque 
control OFF, that is, may not be made not to perform the routine concerned. That is, it is 
because calculation speed of a microcomputer of the control circuit 1 0 is needed with a rise of 
number of rotations, so the capability can be turned to other processings (for example, 
calculation processing of energization switching time, etc.). 

[0027]And if number of rotations of the brushless motor 4 reaches a rotating speed command, in 
order to offset pulsation, torque control one will be used, it will progress to step ST2, and it will 
be judged whether it is the updating time of an amendment pattern. When impressed 
electromotive force is amended with an amendment pattern obtained by amendment pattern 
estimation processing or amendment pattern amplitude adjustment processing mentioned above, 
after an effect of the amendment demonstrates this and transient state after updating is 
stabilized as for it, it is for obtaining the following amendment pattern. This updating time may be 
the time interval set up beforehand. 

[0028]Then, it is judged whether conditions of e<c which was got blocked and mentioned above 
whether an amendment pattern would converge are satisfied (step ST3). If it is not e<c, since an 
amendment pattern is not converging, he will follow the switching part 101 to step ST4 as with 
the pattern estimating part 10h side, and it will be judged whether AC voltage is changed, 
judgment of change of this AC voltage compares the present voltage (adjusted voltage) with the 
past voltage, and when small [ that comparison result is below a predetermined value, and ] 
getting it blocked, suppose that change has not arisen it in AC voltage. In this case, the 
switching part 101 is considered as as [ the pattern estimating part 10h side ] like the above- 
mentioned. 

[0029]While not changing AC voltage, it progresses to step ST5 and it is judged whether it is 
rotating by whether the present number of rotations is stable and constant rotation that is,. This 
is not stabilized when a comparison result of the present number of rotations and instructions 
(number-of-rotations command value), i.e., the difference, is large, but when the difference is 
small, it judges that it is stable. When the present number of rotations is stable (i.e., when the 
constant roll control of the brushless motor 4 is carried out by changing PWM width of an output 
PWM driving signal, and doubling number of rotations with a command value), The switching part 
101 will be considered as as [ the pattern estimating part 10h side ], it will progress to step ST6, 
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and pattern estimation processing will be performed. 

[0030]By this amendment pattern estimation processing, by amendment pattern processing, as 
mentioned above, a correction voltage value for offsetting pulsation under 1 rotation is computed 
for every section, and an amendment pattern of these correction voltage value is stored in the 
pattern preservation buffer 10m (step ST3). Since this stored amendment pattern amends 
voltage width of the present PWM waveform, pulsation can be offset. Since said amendment 
pattern will be updated for every updating time by step ST2, pulsation can be offset promptly. At 
this time, among Steps ST3 thru/or ST5, the switching part 101 is changed to the amendment 
pattern amplitude adjustment section 10g side, and amendment pattern amplitude adjustment 
processing is performed also by one condition (step ST7). 

[0031]In step ST3, when it judges that an amendment pattern is converging (i.e., when conditions 
of e<c are satisfied), an amendment pattern is not presumed, but the present amendment 
pattern is adjusted. Since an amendment pattern is converging mostly, it does not perform, but it 
is got blocked and amendment pattern amplitude adjustment processing may be skipped. In step 
ST4, when it judges that AC voltage was changed (i.e., when a difference of the present 
impressed electromotive force and the past impressed electromotive force is larger than a 
predetermined value), the present amendment pattern is adjusted. That is, it is because it does 
not have only change of AC voltage that a difference of the present impressed electromotive 
force and the past impressed electromotive force is larger than a predetermined value and a 
rapid change of load has taken place. In this case, a prompt corresponding thing can be 
performed to that change by adjusting the present amendment pattern. In step ST5, while it is 
got blocked when it judges that number of rotations is not stable, for example, number of 
rotations is changing by change instructions of number of rotations, the present amendment 
pattern is adjusted. That is, it is because the amendment pattern will become what does not 
offset pulsation and offsets transition of number of rotations if a new amendment pattern is 
presumed (if an amendment pattern is updated). 

[0032]In amendment pattern amplitude adjustment processing for adjusting said amendment 
pattern, a pressure value which changes amplitude of an amendment pattern is computed, and 
the calculation pressure value is stored in the pattern preservation buffer 10m. Namely, as 
mentioned above, the present estimated correction pattern (each section for one rotation) is 
multiplied by an operation value of voltage of the present impressed electromotive force/past, an 
adjustment amendment pattern is obtained, and it stores in the pattern preservation buffer 10m 
by making this into an amendment pattern. This stored voltage amends voltage width of the 
present PWM waveform. Therefore, when it is judged that an amendment pattern is converging in 
step ST3, Since an amendment pattern will not be presumed, that is, self-focusing will be 
stopped and an operation value of voltage of the present impressed electromotive force/past is 
moreover set to about 1, an amendment pattern becomes almost the same as the present 
estimated correction pattern, and fault does not produce it in the processing concerned. That is, 
when pulsation is mostly offset with an amendment pattern, it is reflected in an updating 
amendment pattern, for example by considering change of few number of rotations as pulsation, 
and the amendment pattern is confused, but it is because the present estimated correction 
pattern adjusts with an operation value of voltage of the present impressed electromotive 
force/ past. 

[0033]Also when it is judged that AC voltage is changed in step ST4, an amendment pattern 
which offsets pulsation does not collapse. That is, it is from multiplying the present estimated 
correction pattern by an operation value of voltage of the present impressed electromotive 
force/past, and considering it as an amendment pattern. Also when it is judged in step ST5 that 
number of rotations is not stable, as explained based on drawing 4 , While changing a DC voltage 
component by multiplying the present estimated correction pattern by an operation value of 
voltage of the present impressed electromotive force/past, a pulsating correction voltage 
ingredient can also be changed, and it is got blocked, for example, impressed electromotive force 
can be adjusted according to change of a number-of-rotations command value (amendment). 
[0034]Thus, while offsetting pulsation, amplitude adjustment of the amendment pattern for the 
pulsating offset is carried out to convergence by change of AC voltage, a quasistable state of 
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number of rotations, or the processing concerned, Smoothly stable motor control can be 
performed without changing estimation processing of the amendment pattern, and amplitude 
adjustment processing of the amendment pattern appropriately, and causing vibration, emission, 
etc. If said brushless motor 4 is used for a compressor of an air conditioner, etc., the quality of 
an air conditioner can be improved. 
[0035] 

[Effect of the Invention]As explained above, according to the invention of the control method of 
this brushless motor according to claim 1. The position of the rotator of the brushless motor is 
detected using the induced voltage generated in the armature winding of the non-current- 
carrying phase of a brushless motor, While changing energization of the armature winding of said 
brushless motor based on this detecting position, The value of the amendment pattern according 
to load pulsation is presumed at said every detecting position interval (section), While it is the 
control method of the brushless motor which amends the impressed electromotive force of said 
brushless motor with this amendment pattern, and carries out the roll control of said brushless 
motor and a changed part of said load pulsation detects the convergence state of said 
amendment pattern, The average value of the number of predetermined sections is computed 
about the changed absolute value (value of an amendment pattern) of each section, Since this 
average value was made into the evaluation value of said convergence state, and it was made to 
suspend amendment of the impressed electromotive force by said estimated correction pattern 
at least when this evaluation value was smaller than a predetermined value, While offsetting load 
pulsation appropriately in the bottom of the loaded condition in which pulsation exists, without 
producing the fault by amendment pattern estimation processing by convergence of an 
amendment pattern (preventing vibration by self-proving voltage, and an oscillation), the motor 
drive stabilized without the power swing or the stop can be performed, As a result, vibration and 
noise are suppressed and it is effective in the ability to carry out a smooth roll control to 
stability. 

[0036]When amendment of the impressed electromotive force by said estimated correction 
pattern is suspended in claim 1 according to the invention according to claim 2, Since said 
estimated correction pattern is multiplied by the ratio of the present impressed electromotive 
force and the past impressed electromotive force, the estimated correction pattern is adjusted 
and this adjustment amendment pattern amended said impressed electromotive force, In addition 
to the effect of claim 1, amendment pattern estimation processing and the regulated treatment 
(amendment pattern amplitude adjustment processing) of an amendment pattern can be changed 
appropriately, and vibration and an oscillation can be prevented by the regulated treatment of an 
amendment pattern. 

[0037]Since according to the invention according to claim 3 said estimated correction pattern is 
adjusted and this adjustment amendment pattern amended said impressed electromotive force 
while the number of rotations of said brushless motor was changing in claim 1, In addition to the 
effect of claim 1, vibration by the incorrect estimation processing (estimation processing which 
is not suitable) of an amendment pattern can be prevented. 

[0038]When obtaining said estimated correction pattern or an adjustment amendment pattern in 
claim 3 according to the invention according to claim 4, while memorizing said impressed 
electromotive force, Adjustment of said estimated correction pattern multiplies the estimated 
correction pattern by the ratio of the present impressed electromotive force and the impressed 
electromotive force (memorized impressed electromotive force) of said past, and since, In 
addition to the effect of claim 3, it is effective in the ability to prevent certainly vibration by the 
incorrect estimation processing (estimation processing which is not suitable) of an amendment 
pattern. 

[0039]According to the invention according to claim 5, while changing the load of said brushless 
motor gently in claim 1, presume said amendment pattern and said impressed electromotive 
force is amended, Since said amendment pattern is adjusted and said impressed electromotive 
force was amended while changing said load rapidly, in addition to the effect of claim 1, an 
amendment pattern can be appropriately adjusted according to a load change, and vibration can 
be certainly prevented like the effect of claim 4 by extension. 
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[0040]According to the invention according to claim 6, in claim 1 , change of the impressed 
electromotive force of said brushless motor or the AG voltage of the device concerned is small, 
Since it was made to perform estimation processing of said amendment pattern when said 
number of rotations was stabilized and said amendment pattern could not be found in a 
convergence state, in addition to the effect of claim 1, a suitable amendment pattern will be 
obtained and load pulsation can be offset appropriately. 

[0041] According to the invention according to claim 7, in claim 1, the impressed electromotive 
force (change of the AC voltage of the device concerned is also included) of said brushless 
motor is small, The inside of three conditions that the number of rotations of said brushless 
motor is stabilized, and said amendment pattern cannot be found in a convergence state, Since 
said amendment pattern is multiplied by the ratio of the present impressed electromotive force 
and the past impressed electromotive force and the amendment pattern was adjusted when not 
satisfying at least one condition, In addition to the effect of claim 1, vibration can be prevented 
[ adjusting an amendment pattern appropriately and ] certainly, and load pulsation can be offset 
appropriately. 

[0042]According to the invention according to claim 8, in claim 1 , 2, 3, 4, 5, 6, or 7, said 
processing is added to the effect according to claim 1, 2, 3, 4, 5, 6, or 7 which was made to 
perform with the time interval set up beforehand, After the load offset operation by an 
amendment pattern is stabilized, the following amendment pattern will be presumed (an 
amendment pattern updated), and load offset can be performed appropriately. 
[0043]When the number of rotations of said brushless motor is out of the range set up 
beforehand in claim 1, 2, 3, 4, 5, 6, 7, or 8 according to the invention according to claim 9, Or 
since it was made not to perform said processing when there was no number of rotations of said 
brushless motor at the time of a low rotational frequency, if it is at the time of the rise of 
number of rotations in addition to the effect according to claim 1, 2, 3, 4, 5, 6, 7, or 8, need the 
high speed operation of a microcomputer, but. Since amendment pattern presumption of a 
microcomputer is not performed, it is effective in the ability to turn it to an operation required 
for others. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rough block diagram of the control device which shows the 1 embodiment of this 
invention and with which the control method of a brushless motor is applied. 
[Drawing 2] The rough flow chart figure for explaining operation of the control device shown in 
drawing 1 . 

[Drawing 3]The rough amendment pattern drawing for explaining operation of the control device 
shown in drawing 1 . 

[Drawing 4] The rough PWM square wave figure for explaining operation of the control device 
shown in drawing 1 . 

[Drawing 5] The rough block diagram of the control device of the conventional brushless motor. 
[Drawing 6] The rough voltage waveform figure for explaining operation of the control device 
shown in drawing 5 . 
[Description of Notations] 

1 AC power supply (power supply of AC voltage) 

2 AC/DC converter 

3 Inverter part 

4 Brushless motor (sensor loess direct-current brushless motor) 

5 Position detecting circuit 

6 and 1 0 Control circuit (microcomputer) 
1 0a Block-time test section 

10b Energization change calculation part 

10c Number-of-rotations controller 

1 0d PWM waveform generating part 

1 0e Past voltage store part 

10 f Comparing element 

1 0 g Pattern amplitude adjustment section 

10 h Pattern estimating part 

1 0i Number-of-rotations stabilization check part 

1 0j Pattern convergence check part 

10k Logical addition part 

10 I. Switching part 

1 0m Pattern preserving part 

10 n Adder unit 



[Translation done.] 
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